Naturally occurring fungitoxicants described to date are mostly biodegradable (3) and are devoid of side effects (9) compared with commerically available fungitoxicants.
We report here results of our investigation of Schinus molle L., a member of the Anacardiaceae, as a new source of fungitoxicant. Essential oils extracted from higher plants were investigated for their fungitoxic activity; test fungi used were those which caused dermatomycoses in animals and fungal deterioration of foodstuffs during storage.
MATERIALS AND METHODS
Essential oils were extracted from different parts of 10 taxa of phanerogams by hydrodistillation with a Clevenger apparatus (4) and were evaluated at various concentrations and storage fungi such as Alternaria alternata (Fries) Keissler, Aspergillus flavus Link, and Penicillium italicum Wehmer. The evaluations were performed by using the "'poisoned food" technique (7) with Sabouraud dextrose agar medium.
Minimum fungistatic and fungicidal concentrations of the oils were evaluated by the method of Garber and Houston (10) . The influence of temperature, storage, and inoculum density on the mycelial growth inhibition (MGI) of the oils at 500 ppm were observed as previously described by Dikshit and Dixit (6) .
A total of 19 animal or phytopathogenic fungi were used to test the MGI of S. molle oil (500 ppm) by the conventionally used poisoned food technique. The fungistatic-fungicidal The efficacy of the essential oils against animal pathogens and storage fungi varied. The oil of S. molle was the most effective, inhibiting the animal pathogens completely and exhibiting moderate activity against the storage fungi. All other essential oils showed either partial or poor activity ( Table 1) .
The minimum fungistatic concentrations of S. molle oil were 300, 200, and 200 ppm against M. gypseum, T. mentagrophytes, and T. rubrum, respectively. The minimum fungicidal concentrations were 900 ppm against T. mentagrophytes and 400 ppm against T. rubrum. M. gypseum was completely resistant to the fungicidal action of S. molle oil, even at concentrations of 900 ppm.
The toxicity of the oil persisted at temperatures as high as 80°C and for up to 90 days of storage but declined when autoclaved. It withstood heavy inoculum densities (Table 2) . The oil exhibited a narrow range of activity as it fungistatically checked the mycelial growth of animal pathogens, namely, Epidermophyton floccosum, Histoplasma capsulatum, Microsporum canis, Microsporumferrugineum, Tricho- phyton equinum, and Trichophyton tonsurans, from the group of 19 fungi tested (Table 3) .
The minimum fungistatic concentrations of S. molle oil were 60, 75, and 55 times more active against M. gypseum, T. mentagrophytes, and T. rubrum, respectively, when compared with Multifungin. In terms of minimum fungicidal concentrations, S. molle oil was 125 times more effective than Multifungin against T. rubrum and 55.5 times more effective against T. mentagrophytes (Table 4) . Physicochemical properties of the oil were determined (Table 5) . Of 50 components resolved by gas-liquid chromatography, 14 were found above 1% (vol/vol); however, only 10 components could be identified (Table 6) . DISCUSSION Pharmacological, physical, and chemical properties of S. molle oil have already been reported by various workers (1, 2, 5, 8, 11, 12, (14) (15) (16) (17) (18) (19) . To our knowledge, its fungitoxic action against tested pathogenic organisms is being reported for the first time.
The fungitoxic character of the oil declined after 90 days of storage ( constituents only 10 could be identified. However, perceptible changes during storage occurred in a-pinene, limonene, and ,-phellandrene in a defined pattern of gradual increase, but there was a decrease in the four unidentified constituents (Table 6 ). Therefore, it could be inferred that deterioration in antifungal activity might have been caused by the relative changes in these four constituents.
Because of its potent and narrow spectrum of fungitoxicity and its superior effectiveness over Multifungin (standard), the oil from leaves of S. molle is an effective addition to the armory of antifungal agents. This effectiveness is even greater against animal pathogenic fungi and should be further studied in animals.
